Abstract: Family caregivers are the backbone of the long-term care support system within the home environment. Comprehensive caregiver support programs require collaboration and coordination within the system. A new public health concept, Vade Mecum, aims to harmonize and professionalize family caregiver support initiatives in geriatric care settings in the Euregion Maas-Rhine. Exploration of the new concept recently started in Germany to gain in-depth insight into current support and the needs of the geriatric care team and family caregivers. Within the context of an exploratory qualitative study, a participatory health research (PHR) strategy was applied to make optimal use of experience and knowledge from the system. Care professionals, engaged as co-researchers, were responsible for decisions about the research question, data collection methods and procedures of engaging family caregivers. A research team representing all professions within the geriatric department was formed. Research objectives were formulated and an appropriate mix of qualitative data collection methods consisting of interviews, focus groups and story-telling was chosen. Needs and expectations of the new concept, and practical solutions for involving family caregivers were discussed. A PHR strategy resulted in initiating a qualitative study in a geriatric care setting carried out by care professionals from the department. Knowledge was generated in a co-creative manner, and co-researchers were empowered. A comprehensive understanding of the system serves as a starting point for advancement of the new family caregiver concept.
Introduction
A vast majority of Europeans prefer to be cared for in their own home or the home of their family when in need of long-term care [1] . Family caregivers are the backbone of the long-term care support system. Family or informal caregiving is a "free of charge" service, provided by a relative, partner, friend or neighbor to a person with a chronic disability [2] .
Recent figures show that in Germany, 69% of all people requiring long-term care are cared for at home, with over 90% receiving care from family members. More than 70% of home care is provided by family members alone, without the assistance of care professionals [3] . Elderly people, especially rely on their family for day-to-day care or support. In Belgium, almost 10% of persons aged 15 or over provide informal care, with the most intensive informal care (more than 4 h per day) concentrated in older age groups (65+), most of who care for their spouse [4] . In The Netherlands, more than 50% of all adults over 75 years of age living in the community receive care and support; 22% receive care only from a family caregiver [5] .
Although caregiving can have positive consequences, there is ample evidence that family caregiving has a negative impact on the physical, mental and social well-being of the caregiver [6] [7] [8] [9] . The scale of these consequences is related to both the patient's condition and the amount of time needed for their care, as well as to their own needs. The caregiver's characteristics, such as their age, health, being employed, and the presence of resources, influence the impact of caregiving [6, 7, 10] .
Caregivers can feel overburdened for different reasons, for instance, to be "24 h on call", or to have to manage the bureaucratic work that is involved to get care organized and running [6, 11] . When family caregivers are not involved with care professionals as partners in the patient care trajectory they may not have sufficient knowledge about practical aspects of the care that has to be provided [6] . They may also experience that formal health care providers give little structured guidance to them regarding their prospective role as caregiver [12] [13] [14] , or that professional caregivers do not have enough understanding regarding the next of kin's worries and stresses about caregiving [15] .
Caregivers of older adults experience burdens different from those of other caregiver populations [16] . Problem behavior of elderly care recipients may be the underlying source of the increased burden [7] . Also, the high prevalence of multi-morbidity among elderly persons may influence the complexity of the role of caregivers in the home environment [17] , and thus increase the support needs of their family caregivers [18] .
Family caregiving for elderly persons at home may be especially demanding in situations when the family member who is taking up the role as caregiver has no experience, or when there is a sudden demand. They may feel unprepared for their role [6, 19] . In these situations, the caregiver, at the same time, has to be prepared for the practical aspects of their caregiving task and to deal with the unexpected emotional strains resulting from the care receiver's condition. Family caregivers need personalized information, psychological support, effective communication and financial and legal support [20, 21] . Timing of the support and the way of approaching caregivers is crucial [22] . Long-term support and outreach counselling may be needed [23] . Remarkably, however, the overall effect of current tailored caregiver support programs for elderly living in the community seems to be small, as was concluded in a recent systematic literature review. This disappointing outcome was attributed to inconsistencies between the included studies, but the main recommendation was that support for family caregivers of the elderly requires intense collaboration and coordination between all stakeholders [24] .
In this article we describe an initial step in the advancement of a new and innovative family caregiver support concept for elderly persons called Vade Mecum. Vade Mecum is a recently initiated complex public health intervention specially designed to harmonize and professionalize current caregiver support initiatives in geriatric care situations, with special attention to cross-border continuity of support. Vade Mecum is situated in the Euregion Maas-Rhine (EMR), an area where three countries (Germany, Belgium, and The Netherlands) are closely connected and health services operate cross-border. This specific geographical configuration is adding to the complexity of family caregiver support in the case of cross-border hospitalization or rehabilitation of the care receiver. Nine hospitals with geriatric departments spread over the EMR participate in the project (Figure 1) .
The new and innovative Vade Mecum concept builds on prior knowledge and experience from a recent innovation project, The Caregivers' Guide, a professional stroke caregiver support program executed from 2012 to 2015 in Aachen, Germany [25] . The Caregivers' Guide concept consists of eight conceptual building blocks: five core building blocks encompassing an individualized caregiver counselling program and three facilitating building blocks safeguarding and interconnecting the program with the practical, real-world, system. The Caregivers' Guide offers a specially trained counsellor who guides the family caregiver through the entire stroke trajectory of the care receiver and provides tailored family caregiver support from as early as possible after a stroke to as long as needed in the home environment. The concept of the Caregivers' Guide was aligned with the real-world system before implementation using participative action research. The program's stakeholders played a crucial role in this process [26, 27] . The new Vade Mecum concept is based on the earlier Caregiver's Guide concept. In the Vade Mecum project, care professionals employed in one of the hospitals joining the project will receive special training to become a specialized Geriatric Family Companion, a new job profile as a hospitalbased family caregiver support specialist. As a group, the Geriatric Family Companions will form a cross-border network of support experts, offering personalized counselling, information provision, empowerment and resource allocation to first-time, informal caregiver-geriatric patient dyads. Family caregiver support will start in the hospital, as early as possible after hospitalization of the care receiver, and will last until at least a secure situation in the home environment is reached. The ultimate objective of the new Vade Mecum concept aims to sustain health and wellbeing, and prevent social exclusion and health inequality of geriatric patient-caregiver dyads. The focus of the primary prevention support program is on the family caregiver.
Early engagement of the system in which Vade Mecum will be operating, is paramount to achieve the goals of this new complex public health intervention. The Meikirch model of Health will serve as a framework to keep the focus on the interconnectedness in the system [28] . The management of the entire project as well as all research associated with it, is guided by tools from project management and a design thinking approach [29, 30] . The project is divided into five consecutive steps: (1) 360° exploration; (2) concept and curriculum development; (3) training of Geriatric Family Companions; (4) implementation and supervision; and (5) evaluation.
For the first 360° exploration, the participatory health research (PHR) paradigm was considered as most appropriate, since it involves exploration of local knowledge and perceptions from key stakeholders who are affected by the intervention or provide a service to the family caregivers [31, 32] . PHR, which has its roots in participatory action research, adult education, medical anthropology, agricultural and community development [31] , is a research strategy broadly defined as "systematic inquiry, with the collaboration of those affected by the issue being studied, for purposes of education and taking action or effecting change" [33] . The bottom-up PHR strategy is characterized by the reflective and open-minded attitude of the research team and an open process-oriented outcome [34] . It targets two goals: co-creation of knowledge with respect to practical questions and empowerment of the co-researchers [31, 35] . The new Vade Mecum concept is based on the earlier Caregiver's Guide concept. In the Vade Mecum project, care professionals employed in one of the hospitals joining the project will receive special training to become a specialized Geriatric Family Companion, a new job profile as a hospital-based family caregiver support specialist. As a group, the Geriatric Family Companions will form a cross-border network of support experts, offering personalized counselling, information provision, empowerment and resource allocation to first-time, informal caregiver-geriatric patient dyads. Family caregiver support will start in the hospital, as early as possible after hospitalization of the care receiver, and will last until at least a secure situation in the home environment is reached. The ultimate objective of the new Vade Mecum concept aims to sustain health and wellbeing, and prevent social exclusion and health inequality of geriatric patient-caregiver dyads. The focus of the primary prevention support program is on the family caregiver.
Early engagement of the system in which Vade Mecum will be operating, is paramount to achieve the goals of this new complex public health intervention. The Meikirch model of Health will serve as a framework to keep the focus on the interconnectedness in the system [28] . The management of the entire project as well as all research associated with it, is guided by tools from project management and a design thinking approach [29, 30] . The project is divided into five consecutive steps: (1) 360 • exploration; (2) concept and curriculum development; (3) training of Geriatric Family Companions; (4) implementation and supervision; and (5) evaluation.
For the first 360 • exploration, the participatory health research (PHR) paradigm was considered as most appropriate, since it involves exploration of local knowledge and perceptions from key stakeholders who are affected by the intervention or provide a service to the family caregivers [31, 32] . PHR, which has its roots in participatory action research, adult education, medical anthropology, agricultural and community development [31] , is a research strategy broadly defined as "systematic inquiry, with the collaboration of those affected by the issue being studied, for purposes of education and taking action or effecting change" [33] . The bottom-up PHR strategy is characterized by the reflective and open-minded attitude of the research team and an open process-oriented outcome [34] . It targets two goals: co-creation of knowledge with respect to practical questions and empowerment of the co-researchers [31, 35] .
In this article we describe the initial step in the development of a new holistic family caregiver concept applying a PHR strategy. The results of this first exploration will serve as starting point for further concept development.
Materials and Methods

Research Design and Strategy
Within the context of the first step in the development of the new Vade Mecum concept, the qualitative 360 • exploration of the system, a stepwise PHR strategy was applied to gain a deeper understanding of the current family caregiver support system and of the support offers and needs in the geriatric setting (see Figure 2) . PHR enables proactive stakeholder involvement and empowerment. "Information rich" stakeholder groups who have a depth of experience towards family caregiver issues in a geriatric setting contribute to the research process, thus ensuring that the research is conducted not just on, for and with people, but also by people from this setting [31] . Our PHR strategy will be restricted to practicable, qualitative data collection methods in order to enrich the geriatric family caregiver support concept. By drawing from the breadth of expertise and knowledge in the participating geriatric care system, the description of the new Geriatric Family Companion's job profile will be based on the actual needs of the setting in which the new job will operate. In this article we describe the initial step in the development of a new holistic family caregiver concept applying a PHR strategy. The results of this first exploration will serve as starting point for further concept development.
Materials and Methods
Research Design and Strategy
Within the context of the first step in the development of the new Vade Mecum concept, the qualitative 360° exploration of the system, a stepwise PHR strategy was applied to gain a deeper understanding of the current family caregiver support system and of the support offers and needs in the geriatric setting (see Figure 2) .
PHR enables proactive stakeholder involvement and empowerment. "Information rich" stakeholder groups who have a depth of experience towards family caregiver issues in a geriatric setting contribute to the research process, thus ensuring that the research is conducted not just on, for and with people, but also by people from this setting [31] . Our PHR strategy will be restricted to practicable, qualitative data collection methods in order to enrich the geriatric family caregiver support concept. By drawing from the breadth of expertise and knowledge in the participating geriatric care system, the description of the new Geriatric Family Companion's job profile will be based on the actual needs of the setting in which the new job will operate. 
Setting and Research Team
PHR started in February 2017 in the Rhein-Maas-Klinikum (formerly known as Medizinisches Zentrum Würselen), Germany. Since 1998 this hospital has had a geriatric department. Today it contains 64 acute geriatric beds and 28 rehabilitation beds spread over three wards. The department has a very good reputation within the community.
Presently, the multidisciplinary professional team on the geriatric department consists of more than 70 members: 10 medical doctors, 44 nurses, 12 therapists (ergo-and physio-), 2-3 neuropsychologists, 2 case managers, and 2 social workers. Care and medical support is provided with a patient-centered approach (professional-patient dialog). The department is characterized by a low staff turnover. 
Presently, the multidisciplinary professional team on the geriatric department consists of more than 70 members: 10 medical doctors, 44 nurses, 12 therapists (ergo-and physio-), 2-3 neuropsychologists, 2 case managers, and 2 social workers. Care and medical support is provided with a patient-centered approach (professional-patient dialog). The department is characterized by a low staff turnover.
In 2016, 1550 patients, on average 82.7 years old, were admitted at the geriatric department with diagnoses varying from heart and vascular disease to neurologic disorders, severe accidents, pneumonia, Parkinson's disease, and hip fractures. Co-morbidity with dementia or delirium was estimated at 50%. After a mean stay of 17.8 days, about half of the patients returned home where approximately 60-70% needed daily assistance. The re-hospitalization rate within 3 months after hospital discharge is estimated at 10%.
Members of the multi-professional care team working at the geriatric department, as well as professionals with a broader perspective working elsewhere in the hospital will be engaged as co-researchers. The research project is supported by two external researchers: (1) a critical friend with experience as a nurse and health manager; and (2) an academic researcher facilitating and stimulating the research process and providing the scientific and technical knowledge.
Project Realization and Data Collection
The project life cycle for this early 360 • exploration contains six consecutive phases: (1) orientation; (2) setting-up; (3) planning; (4) data collecting; (5) analyzing and concluding; and (6) Care professionals will be engaged as co-researchers in all phases of the study. They will define the research problem and the project goals, formulate the research question, choose the methods of data collection, conduct the research and analyze the data. The type of participation of the co-researchers, defined using an adaptation of Cornwall's participation model (see Table 1 , [36] ), will change through the process of active engagement and empowerment while the project is progressing. The perceptions, insights and experiences of the professional care team (as service provider), the family caregivers (as service receiver) and a broader perspective from the co-researchers working in the hospital will create the projects' knowledge base. To enable triangulation, a mix of different qualitative participatory data collection and analysis methods will be used.
Results
Results of this ongoing PHR study will be presented for the first four phases of the six-phase PHR life cycle (see Figure 2 ).
Phase 1: Orientation-March 2017
The orientation phase started with a brief inspection of the literature to gain insight into the current state of knowledge concerning caregiver support initiatives in geriatric settings.
Next, two explorative conversations with the head of department were held by the external researchers followed by a two-day field visit (Theresia Krieger, second author), both with special focus on family caregiver support. Initial personal impressions were that care professionals perceive family caregivers as important for the rehabilitation process, but that their role was not specified within the current rehabilitation process. Support offers were perceived as fragmented, uncoordinated and lacking a holistic approach. A "trialogue", involving caregivers as partners in the care process, was offered on request but was principally patient-centered. Caregiver burdens or needs were not assessed systematically. However, family caregivers might have received some support within the system from different professionals on the department, e.g., nurses, physiotherapists; or from external support providers, e.g., from communal social services (Pflegestützpunkt) if they requested this support.
Next, an impulse lecture was offered by the external researcher, where the idea of conducting a PHR project with the focus on family caregivers of geriatric patients was presented to members of the current multidisciplinary care team as prospective co-researchers. The professionals present at this first meeting were actively invited to take part in the project as a co-researcher. Nine professionals expressed their interest spontaneously and joined the research team. To further expand the team, and to make sure that all professions would be represented in the research team, a form for completion was placed centrally in all three wards for three weeks, accompanied by a flyer.
Phase 2: Setting Up-April 2017
The second phase started with setting up the project research team. Eventually, the research team consisted of 16 members: medical doctors (n = 2), case managers (n = 2), social workers (n = 2), therapists (physiotherapy, logotherapist) (n = 2), and nurses (n = 4). Moreover, one nurse teacher from the nursing school, and the pastor working for the geriatric department decided to join the research team. The two external researchers facilitated the research process. All team members were experienced in their own field, expressed open-mindedness and interest in the topic and the participatory working approach.
In the first workshop the research team contemplated: (1) the problem statement; (2) the goals and expectations concerning the family caregiver support facility; and (3) the research question.
(1) Problem definition. Using the brainstorming method, all team members reflected upon their daily challenges in providing caregiver support. This interactive process resulted in formulating the problem statement. System-related problems, such as knowledge gaps, lack of resources, coordination deficits, as well as caregiver-related problems, such as non-compliance, overburdening, and communication deficits, were identified. Important individual contributions from members of the research team concerning potential problems were combined in a word cloud and presented as an overview to the research team ( Figure 3 ). (2) Expectations. The expectations concerning the new job description of the Geriatric Family Companion were explored by the professionals as a group as well as for each individual team member personally, and for the caregiver-patient dyad as perceived by the care professionals. Discussions took place in small groups of 3-4 professionals ("Murmelgruppen") after which the results were presented to the entire research team. The team then structured and prioritized the findings. Individual care professionals expect to: have more time personally to support caregivers individually according to their different needs when support is scheduled in the normal working hours and not in extra time, benefit from task simplification, make personal improvements and get appreciation. For their own profession, they also expect improved time allocation, a better infrastructure, and improved competence. The project might help to give caregivers and patients more consultation time, individualized and improved support, as well as more satisfaction with the services. Expectations were listed per group in a table, which was sent to the entire research team after the workshop (Table 2) . 
Individualized and improved support
• Psychosocial preparation for the new role • Early inclusion in planning and treatment processes • Training regarding the key competences of informal caregiving. Resources
• Adequate counselling facility and fixed counselling hours.
Communication improvements
• Personalized information and information material (flyer informing about patient care trajectory) • Clarification on medical terminologies. Satisfaction
• Due to adequate, empathic, and professional support.
* As perceived by the multi-professional team. Expectations were listed per group in a table, which was sent to the entire research team after the workshop (Table 2) . In the planning phase, first a decision had to be made concerning data collection methods suitable for the care professionals as service providers, and for the caregivers as service receivers. The team also had to decide on the timing of the actual data collection within their respective settings.
At the start of the second workshop the external researcher briefly presented five frequently used qualitative data collection methods, addressing their advantages and disadvantages: interview, focus group, structured interview matrix [37] , story-telling [38] , and community mapping [39] . A mix of different data collection methods was recommended to enable triangulation. Next, the presented data collection options were discussed with regard to their feasibility and potential for knowledge generation for each professional group. Since family caregivers were not included yet in this planning phase of the PHR process, it was contemplated who best to approach and which data collection method would be suitable to use. One of the nurses proposed to invite "returners", i.e., family caregivers with experience as a caregiver to the geriatric ward, to join in a story-telling activity. The social worker suggested that new, i.e., first-time, caregivers may be open for an interview. The group agreed with these ideas.
Finally, it was decided by the entire research group to use interviews, focus groups, and story-telling to generate new knowledge (Figure 4) . 
Phase 3: Planning-May/June 2017
In the planning phase, first a decision had to be made concerning data collection methods suitable for the care professionals as service providers, and for the caregivers as service receivers. The team also had to decide on the timing of the actual data collection within their respective settings.
Finally, it was decided by the entire research group to use interviews, focus groups, and storytelling to generate new knowledge (Figure 4) . In a third workshop (June 2017) the timing of data collection was scheduled, responsibilities were clarified within the geriatric department, and a plan of action was drawn. All information was inserted in a Gantt chart and distributed to the entire research team. An example of this chart is provided in Table 3 . In a third workshop (June 2017) the timing of data collection was scheduled, responsibilities were clarified within the geriatric department, and a plan of action was drawn. All information was inserted in a Gantt chart and distributed to the entire research team. An example of this chart is provided in Table 3 . It became apparent that it was necessary to structure, guide and synthesize the process of data collection, and to empower the co-researchers to gather the data. For this a "question catalogue" including 48 questions was developed by the research team and the external researchers, based on the problem analysis in the initial phase of the PHR. It includes the following themes: caregiver needs, information, expertise, skills, resources, management, mandate, and support offers, in 24 status quo and 24 needs questions (see Appendix A, Table A1 ). This instrument can be used by each profession and adapted to the needs of the group of participants when conducting interviews, focus groups, and storytelling. The questions were tested for their general understanding in a team discussion led by the external researcher. The external researcher also provided a checklist for preparing and conducting interviews and focus groups in a participatory manner. One professional group (case management) needed further explanation before starting their data collection process, the other groups felt empowered by these two instruments.
For recruiting the service receiver group a flyer was developed and distributed to potential caregivers within the geriatric department.
Phase 4: Data Collection-June/September 2017
The participatory data collection process is planned to be conducted by the co-researchers between June and September 2017 ( Table 2 ). The family caregiver perspective will be gained in September 2017. The perspective beyond the geriatric ward (nursing students, pastor, and head nurse) will be explored by the external research researcher between June and September 2017.
Phase 5: Data Analyses and Conclusion-October/November 2017
For this part of the research project co-researchers will be assisted by the critical friend and the external research researcher. Qualitative data will be analyzed using thematic content analysis.
Phase 6: Reporting-December 2017
Finally, in the last phase findings will be disseminated internally by members of the research team within their own geriatric setting, and externally, e.g., through scientific publications or at conferences.
Discussion
Two important goals were reached in this first exploration of the current family caregiver support system in the German geriatric setting applying a PHR strategy: knowledge was generated in a co-creative manner, and co-researchers were empowered within their setting. In PHR, researchers are assigned to two roles: facilitators and learners [31] . In our 360 • exploration the two researchers, both external researchers, supported the co-researchers to grow in their new role, build up confidence as well as knowledge to be able to conduct PHR, and facilitated, structured and guided the entire process.
In our study, the application of PHR as a research strategy had several advantages: the problem was illuminated from different perspectives, research objectives were developed from the real-life experiences of professionals within the setting, and data collection methods were chosen on the basis of feasibility and the requirements within the setting. Also, co-researchers came up with practical solutions for unforeseen problems (e.g., how to approach the caregivers). PHR gave us insight into local practices and possibilities for change.
PHR concentrates on knowledge for action with emphasis on a bottom-up approach [31] . Participation requires reflexive stakeholder engagement, which can help identify problems, and systematically implement, monitor and reflect the outcome of change [40] . PHR must be understood as a process, requiring time to build up relationships and trust, which are necessary to work in a creative way. Investing in communication and information sharing is a key requirement for success [31, 32] . Throughout the course of these first steps in our project's life cycle we were able to increase the level of participation from consultation to co-learning [36] .
A deep participatory process engages different participants in all stages of a given activity, from identification to decision-making. However, this is time consuming as we experienced in our PHR project. Since our approach was used for the first time in this geriatric department, the newly appointed co-researchers needed time to adapt to their role.
Compared with conventional top-down research we also experienced that PHR requires an extra time investment from the researcher's side [31] . The co-researchers also needed to invest considerable time, which was described by some as "on top of the other work", as the research activities were not perceived as a priority in the department.
PHR also requires the ability for critical reflection and knowledge about research methods. Since the majority of the co-researchers had no experience and were not involved or trained earlier in qualitative research methods, they needed extra guidance and facilitation by the external researcher.
The open-ended, less controllable outcomes typical of a PHR project, may have tested some participants as well. However, in our case the co-researchers did not feel stressed by the chosen methodology of the study and could work with an open mind. As the decision process in PHR is democratic, team dynamics can appear to be challenging as well [41] .
During our research, we took the validity criteria of the International Collaboration for Participatory Health Research as guidance, acknowledging participatory, intersubjective, contextual, catalytically, ethical, and empathic validity [32] .
We decided to start in one of the larger hospitals participating in the Vade Mecum project by consulting those people, i.e., key stakeholders, who work with and experience the family caregiver-geriatric patient dyad on a daily basis. We felt that it is important to obtain the commitment of the organization's management although this was only partly achieved in this project. Despite multiple attempts, the head of nurses could not be involved in the study. Overall, establishing a stable research team in a setting of scarce resources took perseverance. Nevertheless, we were able to show that starting and applying a PHR methodology was feasible in the hierarchical setting of the participating hospital.
We have chosen to show, in detail, the outcomes of a first explorative step using PHR in the advancement of a new and innovative, complex public health intervention, Vade Mecum. In our view, it demonstrates the feasibility and value of taking a systems approach and include key stakeholders as collaborative research partners. Recent examples of research applying similar methodologies show the potential benefits of starting with a participatory methodology in the exploration phase of a new (public) health intervention. For instance, a family support strategy for family members of people with traumatic brain injury was developed using participatory methods [42] . In their article the researchers provide a thorough description of the participatory process they used to develop their program by involving clinical teams, hospital management teams, and a large number of client-family groups. Co-creation resulted in an eight-tiered approach to change support practices for family members [42] . In another innovative project about inpatient mental health services for young people with psychosis admitted to a mental hospital, a detailed description was given of the successful identification of areas for service improvement by incorporating practical knowledge and the expertise of service users, caregivers, community, and inpatient staff, as well as management [43] .
While planning the development, implementation and evaluation of our new complex geriatric caregiver support concept in the EMR, we acknowledged the importance of contextual exploration as a distinct first step in the process of service development, as it allows requirements and specifications to emerge [44] . The Meikirch model we chose as guidance enabled us to deconstruct and make sense of the different levels of the health care system around the family caregiver-geriatric patient dyad, and to be aware, beforehand, of the potential interactions between the different levels [28] .
Recommendations for first explorative steps in the development of new complex interventions in public health sometimes lack a focus on systems thinking. Prominent guidelines on development of complex interventions such as the Medical Research Council UK (MRC) [45] , or textbooks on the subject, e.g., [46] , primarily build on knowledge from evidence-based medicine, and focus almost entirely on the translation of already tested, mostly under highly controlled conditions, interventions for implementation in public health settings. However, conventional approaches commonly used in medical research to design and evaluate interventions may not be advanced enough to understand the context and connections between the parts, the actors and the processes of the system [31, 47] . Integration of expertise from the field is crucial to the success of innovation [48] , and collaboration with key stakeholders, forming joint and equal working partnerships, is critical to build the political context in which the project will develop [49] . Partnerships with stakeholders can also bring alternative perspectives, as we experienced in our project. Stakeholders may have personal skills, knowledge, experiences and abilities that complement the expertise of the researcher, which can contribute in the divergent generation phase of concept development as well as in the convergent selection phase of new interventions [41] .
We decided to apply conventional project management tools for operational planning and control, in combination with a design thinking approach as an innovation strategy. Traditionally, project management is a performance oriented practice aiming at the constitution, coordination, and control of activities within a project [50] . Design thinking refers to a human-centered approach to innovation that puts the observation and discovery of human needs at the forefront of an innovation process and starts with observing the users and the system's context and constraints [30] . Design thinking, with its emphasis on learning and knowledge creation, can be viewed as a novel methodology and a potentially valuable practice for improving innovation outcomes, whether those outcomes are products, services, or strategies [41] . Combining project management with a design thinking approach can provide significant contributions with respect to problem as well as solution formulation encountered in complex projects [41, 51] .
Considerations
The composition and social dynamics of the team engaged in PHR may have influenced the results of this exploratory investigation. It is not clear to what extent reflections on the group's objectives, strategies and processes took place and how that influenced the outcomes of their task. Also, it is uncertain if this led to a different perception of the problem or a different problem statement. Furthermore, participants in the system, such as our participating hospital, need adequate resources, also in the long-term, to be able to make sustainable changes. They also need to build capacity to deliver the intervention. Time, effort and resources, and staff skill development need to be secured, which may be a challenge. During the research process a stable team without member turnover, as well as organizational commitment is required to maintain effective research relationships. Mutual respect and a working partnership, effective communication, financial support and accessible information are important ingredients for continued stakeholder engagement [52] .
Further challenges in the future of the Vade Mecum project will be the identification and engagement of other or new relevant stakeholders to sustain the realization of project and advance the large and complex Vade Mecum project. However, we are encouraged by this first investigation using PHR and feel that this approach will lead to in-depth contextual understanding and engagement of all stakeholders before moving to the next phase of Vade Mecum, the concept and curriculum development.
Conclusions
During this first study in applying a PHR strategy we achieved a high degree of participation, our co-researchers were empowered, and new knowledge was generated in a co-creative manner. In this early explorative step in the development of an innovative family caregiver support concept, individuals of the multidisciplinary geriatric care team became co-researchers; the problem statement, goals and expectations as well as the research question were formulated; practical solutions for getting access to the support receivers were found; and suitable data collection methods were chosen in a democratic way. In forthcoming steps in the current PHR process, data will be collected by the co-researchers, analyses will be conducted by the entire research team, and the co-researchers will be empowered to disseminate their findings.
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